The alternating copolymer poly(dA-dT) has been methylated with either dimethyl sulphate (DM£) or N-methyl-N-nitrosourea (MNU) and the levels of the various methylation products determined.
INTBODUCTION
A role for alkylated bases in both mutagenesis and carcinogenesis has been considered for many years. More recently attention has been focussed on the 0_ -alkylguanines as possible pro-mutagenic bases and evidence is accumulating of some relationship between alkylation of thê -position of guanine in DNA and tissue susceptibility to tumour induction (refs 2-6) . A second O-alkylated base, 0_ -methylthymine, has now been detected in DNA following reaction, both in vitro and in vivo , with carcinogenic methylating agents and it has been proposed that this base, c 7
like £ -methylguanine, could also be pro-mutagenic . Whilst bacterial studies have revealed a predominance of GC->AT transitions after treatment with alkylating carcinogens presumably due to the point mutations arising from the 0_ -alkylguanine, a smaller but significant number of AT-XKJ transitions are also observed. These could be due to miscoding by an alkylated adenine or thymine base.
Using the alternating copolymer poly(dA-dT) we have been investigating the possibility of miscoding by methylated adenine and thymine bases during DNA synthesis. The polymer has been methylated in vitro with either dimethyl sulphate (DHS) or the potent carcinogen N-methyl-l*-nitrosourea (MNU) and then used as template for highly purified E.coli DNA polymeraee I, measuring the incorporation of complementary and noncomplementary nucleotides. Methylation of Poly(dA-dT): Poly(dA-dT) was methylated at a concentration of l*00nmole nucleotide phosphorus per ml in O.25M sodium cacodylate buffer pH 7.0 and 0.5M NaCl. DMS (0 to 3ul/ml hourly for 3 hours) or MNU (0 to tomg/ml) was added, the solution agitated and the reaction allowed to proceed overnight. The methylated polymer was then extensively dialysed against 0.01M Tris-HCl pH 7.k and 0.02M NaCl at k°. All samples (including non-methylated controls) were handled in the same manner: the only parameter that was altered for differing samples was the methylating agent and the amount. The relative amounts of the methylation products formed are shown in Table I . Analysis of polymer methylated with varying amounts of DMS or MNU showed no change in these relative levels over the range studied.
HATERIALS AND METHODS

Chemicals
In addition to the 1-, 3-and 7-methyladenines formed by both methylating agents, MNU treatment resulted also in the formation of 3-methylthymine, TABI£ I (Tables II and IH) .
PBODPCTS OF HETHTLAIIOM OF POLI(dA-dT) BI DIMETHYL SPUHATE OH N-HETHYL-N-
With DMS methylated template, at nil levels of alkylation, no noncomplementary nucleotide incorporation was observed (Table II) indicating that (Table 1133. Similar results have been obtained in a double labelling experiment using The incorporation of dGMP into newly synthesised polymer with increasing amounts of () -methylthymine in the poly(dA-dT) template. The points are derived from several independent experiments. j--Indicates slope = 1, the dGMP incorporation that would be expected if 0^ -methylthymine miscoded with guanine on a one-to-one basis. 
DISCUSSION
DNA polymerase I is normally very accurate in copying poly(dA-dT).
In fact, an error frequency or less than one wrong base in 500,000 has been claimed and the high fidelity of the enzyme has been utilised in these experiments. The possibility of forming a stable hydrogen bonded structure, as in the case of the 0_ -methylthymine-guanine and 0_ -methylguanine-thymine base pairs, would appear to be essential if any miscoding is to arise from the action of the DNA polymerase. The evidence from polymers containing 1-methyladenine and 3-methylcytosine suggest that a mere weakening of the hydrogen bonded base pair is not sufficient to allow any misincorporation. The DNA polymerase, presumably having recognised in the template the major tautomeric form of a base, is able to provide with a high degree of accuracy a base partner to form a stable hydrogen bonded base pair . The possibility of phosphotriesters leading to some miscoding cannot be excluded but, in view of the above results, it seems unlikely, especially as the misincorporation is specific (i.e. only one wrong base is concerned) and it corresponds to the amount of £ -methylthymine present.
The evidence supports the idea that £ -methylthymine can miscode with guanine during DNA synthesis and that this could lead to point mutations. In this regard it would play a role analogous to £ -methylguanine in the mutagenic and carcinogenic processes and, as such, it is worthy of further study.
